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PyChip‟

PyChipᾐӋ῾ῶ

PyChipῗἅҪᵽ Ầᴧ ₲ᶢ҈

Python￼ Ṗ₭ ҭ /ұ ╜

ᵀ ￼‟ι‟ּיѣѦѮ ￼ ֫

ἄχ ҭּכ ₩ᶒPyHCLҨᴣұ

╜ ₩ᶒPyUVM
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PyChip‟

PyHCL

Å PyHCLῗ ѦӔּזPython ￼ Ṗ₭ּכ ѕΆẓψ

ÅתỔљChisel ӆι ῗӔּז‗ ￼ΆẪ כּ ψ

Å PyHCL￼ׁ ῭ѭ ┼ ♠ιћӼַּ֫҃זPython

￼⸗ớεטỗ  ζψ

Å ҈Chisel￼ḶѮ ScalaιPyHCL ῭ѭ

https://github.com/scutdig/PyChip-py-hcl
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python
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Scala
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https://github.com/scutdig/PyChip-py-hcl
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PyChip‟

PyHCL IR

Å PyHCL IRῗPyHCL￼ │‴ ‗ιּ҈זὝṀԓ

⁄ṄPyHCLҦ ѭFIRRTLҦ

Å PyHCL │‴ḫ іљFIRRTL￼ ḾẔ

PyHCLׁ ￼ὶᴭ ῑṃ Ẕ￼FIRRTL

ÅᶈּוἄFIRRTLҦ ѧι ᵇї￼

ᴗ │‴ιӝᴵҨּוἄῳ ᵀ│￼FIRRTLҦ

https://github.com/scutdig/PyChip-py-hcl

https://github.com/scutdig/PyChip-py-hcl
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PyChip‟

https://github.com/scutdig/PyChip-py-hcl

classAdder(Module):
io = IO(

a=Input(U.w(n)),
b=Input(U.w(n)),
cin=Input(Bool),
sum=Output(U.w(n)),
cout=Output(Bool),

)
FAs= [FullAdder().io for _ in range(n)]
carry= Wire(Vec(n + 1, Bool))
sum= Wire(Vec(n, Bool))
carry[0]<<=io.cin
for i in range(n):

FAs[i].a<<=io.a[i]
FAs[i].b<<=io.b[i]
FAs[i].cin<<=carry[i]
carry[i+ 1] <<=FAs[i].cout
sum[i]<<=FAs[i].sum

io.sum<<=CatVecH2L(sum)
io.cout<<=carry[n]

Simple Example:

Adder

n: parameter for 

the width of 

Adder

FullAdder_1

FullAdder_2

FullAdder_n

Χ
Χ

a[n-1:0]

b[n-1:0]

cin

sum[n-1:0]

cout

https://github.com/scutdig/PyChip-py-hcl
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PyChip‟

PyUVM

PyUVMῗPyChip￼ұ Ҩᴣ╜

￼₩ᶒιḜץᵍῶѣѦѮ ￼ ҭχ

Åᶢ҈PyHCL￼PyHCL-tester₩ᶒψ

Åᶢ҈Cocotb￼ ╜ Ẉᴶ

ᵃῊιἅҪ ἄ҃TreadleӐѭFIRRTLҦ

￼ұ ἐⅎ
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PyChip‟

PyHCL Tester

Å PyHCL-TesterῗḫאᶈPyHCLẓѧ￼ ұ

╜ Ậᾜψ

Åұ ẬᾜַּזVerilator ψ

Å ӡ￼ΆẪ ֹᶈPythonὶᴭṖ

C++ұ

ӌ ‗

ӕ ֧
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PyChip‟

Cocotb

Å Cocotbῗᶢ҈Pythonᴃ εcoroutine ζ￼Ḿ

Verilog/VHDL ᴃᵃұ ￼ ╜ ᶫע

Å CocotbῗḢԅԁ Ầ◊￼‟ιћᾟὙּזἋӔ

￼UVMזּ Ά│ḙχᴵ Ҩᴣזּ ἄוּ 

љ╜ љUVMјᵃ￼ῗCocotb‟Ӕ

PythonẦᴧ￼ιזּ јῗSystemVerilog

https://github.com/cocotb/cocotb

https://github.com/cocotb/cocotb
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PyChip‟

https://github.com/Groupsun/PicoRV32_PyHCL

Slice LUT FF LOC

(PyHCL/Verilog)

RV32I Demo 724 1587 1149 0.366 1

PicoRV32 877 645 1383 0.454 3

LeNet-5 Demo 24918 24158 623 0.527 0.5

AXI-Full Master 56 98 302 0.467 0.2

AXI-Full Slave 44 170 201 0.203 0.2

AXI-Lite Master 54 149 215 0.346 0.2

AXI-Lite Slave 591 1192 120 0.338 0.2

ӔּזPyHCLṰ Ḣἄḫא￼ ‛ṝ ιץὐ ᵀ ԋ￼ ‛ LOCεline of code ζҨᴣṪ

Ӑ εҚדἮԄζ ԋḫא ‛￼ṝ

https://github.com/Groupsun/PicoRV32_PyHCL
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VTAӌ ‗

VTA+TVM σ ︡Ҭᴂᵂ

Å VTAεVersatile Tensor Accelerator ζῗTVM

εTensor Virtual Machine ζ‟‗￼ ҭἛṝѳ ιᴵ

ҨӨיTVM￼іṖṪԏ ι‗ἄ ֹ ￼▄ẙḙѽז

ᵸ ֘Ά

ÅɒYWD.WYPɓṪԏ ᾟὙ ᶽᶺᾭ▄ẙḙѽ‟₩ᶚ

εPyTorch Tensorflow caffe Keras MXNet ζ

Å VTAṪԏ ὐTVM IRץὐχץ JIT Compiler 

RuntimeҨᴣVTAẕṖ ҭ‟‗ψ

Å TVMṪԏ ὐχץ Ṗ₩ᶚᴣᴠᾭ Relay Graph 

Optimizer Relay IR TVM Operator Optimizer
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VTAӌ ‗

VTAӋ ῶ σ ︡Ҭ

Åᴵ ז ᵸ‟‗ψ

ÅּיᵺѦѮ ₩ᶒ‗ἄχFetch Load

Compute ҨᴣStore ₩ᶒѳ

Ὕҧ ֯ ҐҊιẊ ֘ᾭὯԝ

εRAW WARζ

Å 3 ӌ ‗εload -compute -storeζ

Å TPUᾭὯ╙ 

https://github.com/Groupsun/vta_pyhcl

https://github.com/Groupsun/vta_pyhcl
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VTAӌ ‗

VTA ISA

Å RISCỉὝҧ+CISC ḕ+ᴅӺắ Ὕҧ█ᵀ ψ

Å ISAץὐ4CISCὝҧιԎѧGEMMҨᴣALUὝҧḫאѭ RISCỉὝҧ╙￼ΆẪ Ѻ│

ҨᴣALU ψ

https://github.com/Groupsun/vta_pyhcl

https://github.com/Groupsun/vta_pyhcl
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GEMM Core

GEMM Coreּ҈זḫא ѧῳẂ ￼Ḹ Ѻ ιẊṄ ‛֒ᵻ ḿᶍ ֯￼ỉὝҧḢἄι

҈זּ јᵃ￼ ₩ᶚҨᴣ ᾛӐ

https://github.com/Groupsun/vta_pyhcl

https://github.com/Groupsun/vta_pyhcl
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PyHCLљ │

Pythonᴝּט￼וỗớҨᴣ֩ᾭẪ ι ҄PyHCLҨ ￼ΆẪὼ ҭ │⁄￼

ἅҪӔּזPyHCLḾVTA ‗ιή PyHCLᶈTPU ὼ Ά ￼ᴵ ớ

ExampleχᴠᾭקFIR◒└ᵸ
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PyHCLљ │

ή ӔּזPyHCLὼ јᵃ

Ẹѧ￼ᶢ ᴅӺι ѭ
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ᶃṫӚѭӔּזPyHCLὼ ￼

LeNet -5 ‗ιᴸӚѭ

VGG-16 ‗ιѣ ѳ

ᴵҨ ᴠᾭוּקἄᵸᶈ

Ṗ₩ᶒồ ḫאјᵃ

‗ѳ ￼ Ὥ


